


























































Abstract:	 The	 literature	 on	 health	 and	 safety	 (H&S)	 is	 bound	 with	 different	 elements	 and	 indicators	 of	
measuring	 H&S	 performance.	 The	 purpose	 of	 this	 paper	 is	 to	 discuss	 the	 success	 and	 challenges	 of	 using	
quantitative	 and	 qualitative	 approach	 of	 Delphi	 technique	 in	 validating	 and	 identifying	 H&S	 performance	
indicators	that	small	and	medium	construction	enterprises	(SMEs)	can	use	to	measure	and	monitor	their	H&S	
performance	improvement	at	project	 level.	Furthermore,	discuss	the	 identification	of	experts	 in	the	field	of	
H&S,	ways	of	 improving	 consensus	 analysis	 and	minimizing	 experts’	 non‐response.	This	 study	 is	 based	on	
practical	experience	of	the	researchers	pertaining	to	the	Delphi	technique	method	which	is	a	constructivist	or	


















undertaken	 in	 the	 United	 States	 of	 America.	 These	 were	 studies	 conducted	 by	 Hallowell	 (2008)	 and	
Rajendran	 (2007).	 Furthermore,	 Hallowell	 and	 Gambatese	 (2010)	 indicated	 that	 Delphi	 technique	 can	 be	




based	 on	 opinions	 and	 judgment	 of	 H&S	 experts	 in	 successive	 rounds	 of	 iteration	 that	 could	 be	 used	 to	
comprehensively	 articulate	 the	 indicators	 for	H&S	performance	 improvement	model	 for	 SMEs.	 	 It	 is	worth	
noting	that	 lagging	indicators	 i.e.	 injuries,	accidents	and	number	of	deaths	have	been	used	to	measure	H&S	




approach	 of	 collecting	 data	 was	 used	 in	 order	 to	 develop	 a	 final	 questionnaire	 to	 test	 the	 theory	 using	







are	 tied	 to	 H&S	 culture,	 the	 indicators	 differ	 from	 study	 to	 study	 (see	 Fernandez‐Muniz	 et.	 al.,	 2007).	 A	
research	method	that	was	required	that	could	generate	and	encourage	the	discussion	of	different	opinions,	in	
the	 attempt	 to	 ensure	 that	 all	 relevant	 issues	were	 validated,	 identified	 and	 explored	 (Goldschmidt,	 1996)	
was	 advocated	 for,	 this	 immediately	 ruled	out	 a	 one‐off	 questionnaire,	which	 could	 elicit	 opinions	but	not	
encourage	an	exploration	of	these	opinions.	Constraint	of	time,	cost	and	geography	also	ruled	out	a	series	of	
individual	 interviews	 or	 focus	 groups.	 The	 Delphi	 method	 was	 chosen	 for	 this	 second	 phase	 of	 the	 PhD	
research	project.	This	method	suited	the	requirements	of	this	research	study,	as	one	of	its	characteristic	is	to	
provoke	 discussion	 and	 assist	 in	 reaching	 consensus	 on	 various	 indicators	 of	 H&S	 that	will	 improve	 H&S	














the	 technique	 to	his/her	 own	 research.	Delphi	 is	usually	 used	 for	 collecting	 and	distilling	knowledge	 from	
experts	(Ziglio,	1996).	The	researcher	purposefully	selects	respondents	with	the	knowledge	and	experience	







































the	 process	 greatly	 as	 several	 days	 or	 weeks	 may	 pass	 between	 rounds.	 Being	 an	 iterative	 method	 and	
sequential,	the	problem	of	how	to	accelerate	the	process	of	data	collection	poses	a	great	challenge	for	Delphi	
researchers.		The	need	for	sending	reminders	using	telephone	contact	or	e‐mail	is	recommended	and	setting	















Goldschmidt	 (1996)	 stated,	 the	 goal	 of	 purposive	 selection	 is	 to	 identify	 as	 many	 relevant	 viewpoints	 as	
possible,	in	the	attempt	to	ensure	that	all	relevant	issues	are	identified	and	explored.	The	purposive	selection	
has	 a	 serious	 impact	 on	 the	 outcome	 of	 the	 survey.	 The	 selection	 of	 the	 experts	 was	 through	 conference	





the	 following	 minimum	 requirements:	 1)	 minimum	 five	 years	 of	 work	 experience	 in	 either	 academia	 or	







published	 research	 based	 on	 samples	 that	 vary	 from	 10	 and	 50	 as	 indicated	 by	 Campbell	 et	 al.,	 (2001).	
Furthermore,	literature	on	use	of	Delphi	method	has	supported	a	homogenous	group	of	experts.	Hence	good	
results	can	be	obtained	with	small	panels	of	10‐15	 individuals	(Ziglio,	1996).	Furthermore,	 recent	study	of	
Rajendran	 and	 Gambatese	 (2009)	 used	 a	 panel	 of	 12	 experts.	 Goldschmidt	 (1996)	 suggested	 that	 a	 66%	
response	 rate	 is	 adequate	 and	 Van	 Beek	 (1996)	 planned	 for	 a	 75%	 response	 rate	 for	 his	 Delphi	 survey,	
however	66.67%	of	the	experts	contacted	agreed	to	participate	in	his	research	project.	In	the	current	study	a	
total	of	30	experts	of	H&S	were	identified	of	which	20	agreed	to	participate	after	completing	the	introductory	
questionnaire	 survey.	 This	was	 deemed	 to	 be	 an	 effective	 and	 efficient	method	 as	 indicated	 by	 Okoli	 and	










The	experts	 resided	 in	different	parts	of	 the	world.	This	 is	because	 the	validated	 leading	 indicators	 can	be	
used	 in	 other	 developing	 countries	 and	 the	 developed	 countries	 to	 improve	H&S	 performance	 in	 projects	











(1996).	 Hsu	 et	 al.,	 (2007)	 on	 the	 other	 hand	 suggested	 that	 in	 order	 to	 improve	 on	 the	 response	 rate	 a	
structured	questionnaire	can	be	used	in	the	first	round	especially	where	information	on	the	subject	matter	is	
available.	This	study	used	the	latter	approach	in	order	to	improve	on	the	response	of	the	experts	as	indicated	
by	Hsu	et	 al.,	 (2007)	 and	 to	 avoid	Delphi	 fatigue	which	 can	be	 experienced	by	 the	experts	 as	 indicated	by	
Drodge	 (1983)	 and	 Linstone	 (1975).	 A	well	 designed	 four	 round	 survey	was	used	 to	 validate	 and	 identify	







questions	 inappropriately	 or	 become	 frustrated	 and	 lose	 interest	 (Ziglio,	 1996).	When	 initial	 contact	 was	
made	with	the	respondents	the	purpose	of	the	research	was	explained	clearly	and	concisely.	This	ensured	the	
respondents	knew	the	level	of	the	research	and	the	direction	it	was	taking.	The	experts	were	selected	before	
completing	 the	 questionnaire	 sent	 to	 them.	 Furthermore,	 the	 researchers	 assumed	 that	 the	 H&S	 experts	
would	naturally	be	happy	to	contribute	to	the	research	discourse	 in	their	 field	of	expertise.	Any	researcher	
who	 thinks	 like	 this	 is	 taking	 a	 big	 risk,	 especially	 when	 his	 respondents	 are	 university	 professors	 and	
industry	practitioners.		
	





the	 third	 round	was	 completed	 in	 January	2011.	An	 additional	 round	of	Delphi	was	 conducted	which	was	





It	has	been	 indicated	 that	 consensus	 forming	 is	 the	essence	of	 the	Delphi	 technique.	 It	 can	be	defined	as	 a	












In	 the	successive	rounds	no	 indicators	were	omitted	apart	 from	two,	where	the	supervisor	who	is	a	health	





Resistance	 to	 consensus	 in	 the	 form	 of	 scattered	 distributions	 or	 outlying	 opinions	 should	 be	 considered	
carefully	as	they	may	yield	new	perspectives	on	the	issues	under	investigation	(Critcher	&	Goldstone,	1998).	
The	 indicators	 that	 never	 attained	 consensus	 were	 omitted	 at	 the	 end	 of	 the	 fourth	 round	 of	 the	 Delphi	






validated	before	 it	was	sent	 to	 the	experts.	A	pilot	 study	was	undertaken	which	 included	a	member	of	 the	
panel	 of	 experts	 and	 the	 supervisor	who	 are	 experts	 in	 health	 and	 safety.	 The	 statistician	 from	 STATKON	
department	 at	 the	 University	 of	 Johannesburg	 statistics	 department	 verified	 the	 scale	 to	 be	 used	 and	 also	
clarified	 the	 wording	 of	 the	 statements/indicators.	 This	 approach	 was	 adapted	 from	 a	 study	 by	 Nichol,	





















This	 is	 the	 essence	 of	 the	 Delphi	 approach	 as	 it	 is	 supposed	 to	 create	 discussion	 (see	 Zilgio,	 1996).	 The	
questions	were	helpful	and	were	clarified	to	the	experts.		
	
In	 the	 first	 round	 of	 Delphi	 the	 experts	 were	 asked	 to	 rate	 the	 importance	 and	 impact	 of	 the	 indicators	
without	adding	any	indicators.	This	approach	of	Delphi	differs	from	the	traditional	Delphi	which	gave	experts	
an	 opportunity	 to	 add	 any	 statements	 or	 indicators	 that	 they	 thought	 are	 vital	 and	have	been	omitted	 for	
example	in	this	study	health	and	safety	(H&S)	performance	indicators	or	statements	that	will	 improvement	




Brain,	2004).	A	total	of	20	questionnaires	were	sent	 to	 the	experts	who	agreed	 to	participate	 in	 this	study.	
Past	studies	for	example	Hsu	et	al.	(2007)	indicated	a	tendency	of	attrition	when	using	Delphi	method,	hence	
caution	had	 to	be	 taken	and	 constant	 reminders	had	 to	be	 sent	 to	 the	 experts	bearing	 in	mind	 there	busy	
schedule.	In	round	one	13	experts	responded	promptly,	where	as	the	other	six	experts	were	sent	reminders	
via	email,	Bertin	(1996)	stated	that	the	care	and	attention	with	which	the	questionnaire	is	answered	by	the	
experts	 is	 a	 function	 of	 their	 degree	 of	 motivation	 and	 the	 time	 taken	 in	 replying	 is	 to	 a	 large	 extent	 a	
consequence	 of	 the	 factor	 of	 motivation.	 After	 round	 one	 18	 experts	 responded,	 of	 which	 the	 analysis	 of	
round	one	was	administered	by	the	researchers	and	the	questionnaire	for	round	two	was	prepared	and	sent	











were	 to	 give	 reasons	 some	 experts	 gave	 reasons	 and	 others	 did	 not.	 In	 this	 round	 a	 few	 researchers	





changed	there	ratings	 in	some	of	 the	statements	 indicated	 that	 they	had	made	a	mistake	 in	 there	rating	 in	
round	 one.	 	 After	 round	 2	 one	 expert	 indicated	 the	 “difficulty	 of	 differentiating	 between	 the	 scale	 of	







yellow	 	and	the	group	median	 inserted	 in	a	separate	column	of	 there	round	two	Delphi	questionnaire.	The	
Delphi	round	3	questionnaire	was	similar	to	round	2	experts	were	given	options	of	changing	there	rating	if	
they	were	two	unit	Likert	scales	point	out	of	the	group	median,	or	if	they	do	not	want	to	change	there	rating	
they	 should	 give	 reasons.	 Being	 an	 iteration	 process	 the	 experts	were	 to	 give	 reasons	 some	 experts	 gave	
reasons	while	others	did	not.	The	experts	who	never	changed	there	rating	and	were	falling	out	of	the	group	
median	within	 two	 unit	 Likert	 scale	 on	 the	 10	 point	 Likert	 scale	 of	 importance	 and	 impact	 indicated	 that	












in	yellow	and	 the	group	median	 inserted	 in	 a	 separate	 column	of	 round	 four	of	Delphi	questionnaire.	This	
questionnaire	 in	 round	 four	was	 similar	 to	 round	2	 and	3	 apart	 from	a	 further	 additional	 question	which	







date.	 In	round	 four	of	Delphi	16	experts	 responded	of	which	 it	was	 the	same	number	of	respondents	as	 in	
round	3.	Some	of	the	experts	added	few	indicators	for	example	“the	H&S	culture	of	SMEs	has	to	change”	and	
“clients	have	to	be	involved”.	In	analyzing	the	proposed	statements/indicators	from	the	experts	none	of	them	
were	 included	 in	 the	 final	 analyzed	 data.	 	 	 The	 scale	 of	 impact	 continued	 to	 indicate	 quite	 a	 number	 of	
statements	 with	 more	 than	 one	 outlier	 clustered	 around	 their	 group	 median	 in	 comparison	 with	 the	








Conducting	 the	 Delphi	 survey	 was	 a	 rewarding	 experience	 and	 highly	 successful.	 In	 practice	 the	 Delphi	
method	 did	 prove	 to	 be	well	 suited	 in	 validating	 and	 identifying	 the	 indicators	 and	 allowing	 the	 panel	 of	
experts	 to	discuss	without	 any	 interference	 from	other	 experts.	This	 finding	 concurs	with	other	 studies	of	
(see	 Linstone	 &	 Turoff	 1975;	 Ziglio,	 1996).	 The	 respondents	 expressed	 there	 opinions	 and	 rated	 the	
indicators	 in	 a	 four	 round	 of	 Delphi	 survey.	 This	 Delphi	 approach	was	 the	 appropriate	method	 to	 gather	














the	 comments	other	H&S	experts	had	given	and	 summarized	 in	each	 round	 from	round	2,	3	and	4	were	a	
catalyst	for	change.		However	a	few	experts	who	changed	there	ratings	indicated	that	they	had	made	mistakes	
in	 their	 previous	 rounds	 when	 rating	 the	 statements/indicators.	 This	 indicates	 that	 the	 iterations	 in	 the	
various	rounds	yields	concrete	decisions	unlike	using	a	once	off	interview	or	survey	in	collecting	data.	
	
The	 comments	made	 by	 experts	were	 quite	motivating	 to	 indicate	 that	 this	 approach	was	 a	 success.	 One	







constant	delay	 from	a	 few	respondents	 in	all	 the	successive	rounds,	 this	meant	 that	 the	time	scheduled	for	
each	round	was	extended	by	at	least	three	weeks	and	hence	infringes	on	the	start	of	the	round	to	follow.	The	
third	 round	 took	 longer	 as	 is	 was	 in	 December	 some	 of	 the	 experts	 in	 South	 Africa	 were	 preparing	 for	












Australia.	 One	 expert	 did	 not	 comment	 on	 his	 ratings	 being	 out	 of	 the	 group	median	 in	 all	 the	 successive	





The	 use	 of	 different	 parameters	 to	 define	 consensus	 in	 this	 study	 was	 viewed	 as	 a	 success	 other	 than	
depending	on	one	parameter.	The	use	 of	median,	 rated	 importance	between	9	 to	10	 and	 the	 impact	 rated	
between	 90%	 to	 100%	 and	 the	 percentage	 response	 rate	 of	 50%	 and	 over	 between	 ratings	 of	 9	 to	 10	






The	 criteria	 set	 for	 identifying	 the	 H&S	 experts	 proved	 successful	 as	 out	 of	 the	 30	 experts	 invited	 to	
participate,	 the	 20	 experts	who	 accepted	 to	 participate	 qualified	 as	 H&S	 experts.	 The	 Delphi	method	 also	
















In	order	 to	 improve	on	 the	 response	 rate	 the	authors	are	advocating	 for	 constant	 reminder	 to	 the	experts	






Despite	 the	 challenges	 and	 the	 lessons	 learnt	when	 using	Delphi	method	 to	 identify	 and	 validate	 the	H&S	
indicators	 tailored	 for	 SMEs	 in	 construction	 industry	 in	 South	 Africa.	 It	 is	 worth	 noting	 that	 the	 Delphi	
approach	was	an	appropriate	method	of	great	significance	that	identified	the	critical	H&S	leading	indicators	
for	SMEs.	These	leading	indicators	are	viewed	as	a	channel	that	negates	the	popular	use	of	lagging	indicators	







is	a	possibility	 that	statements/leading	 indicators	can	be	wrongly	 interpreted.	Therefore,	 the	experts	could	
have	been	accorded	the	opportunity	to	comment	on	the	statements.	Furthermore,	the	need	to	use	an	open‐
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